Method-related effects of adenovirus-mediated LacZ and SERCA1 gene transfer on contractile behavior of cultured failing human cardiomyocytes.
Adenovirus-mediated gene transfer into cardiomyocytes has emerged as an interesting tool to study functional effects of single proteins. However, the functional consequences of cell isolation, cell culture per se and adenovirus-mediated transfer of the LacZ or SERCA1 gene in failing human cardiomyocytes warrant further investigation. Primary cell culture was performed without or after adenovirus-mediated gene transfer of LacZ or SERCA1. Functional behavior of myocytes was assessed under basal conditions (field stimulation, 0.5 Hz, 37 degrees C), and during inotropic stimulation with isoproterenol (ISO; 10(-9)-10(-5) M), [Ca(2+)](o) (1.5-15 mM) or increasing stimulation rates (0.25-2.5 Hz). Results were compared to trabeculae from the same hearts. Freshly isolated myocytes showed full inotropic competence as compared to multicellular preparations. The response to stimulation with ISO and [Ca(2+)](o), as well as changes in stimulation rate resulted in a maximal increase in fractional cell shortening (FS) to 215+/-24% and 291+/-34%, and a frequency-dependent decline in FS to 46+/-5% of the basal value, respectively. After 48 h of cell culture, basal FS did not change significantly compared to fresh cells but both time to peak shortening and time to 50% relengthening were prolonged. After culture, the concentration-response curve for ISO was significantly shifted to the left (EC(50) 5.16 x 10(-8) vs. 1.12 x 10(-8) M, p<0.05). LacZ gene transfer caused efficient beta-Gal expression without affecting the inotropic responses to ISO or stimulation rate but impaired the contractile amplitude. SERCA1 gene transfer increased FS by 68% vs. LacZ and accelerated relengthening kinetics (+dL/dt 93+/-13 vs. 61+/-8 mum/s, p<0.05 vs. LacZ). Contractile responses of isolated human myocytes are comparable to multicellular preparations. The use of primary cell culture and adenovirus infection with CMV-promoter-mediated LacZ expression per se modulates contractile behavior in failing human myocytes. SERCA1 expression markedly improves contractile function. The method-related changes in contractile behavior observed here need to be taken into account in further studies.